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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IEI Responsive to communication(s) filed on 10 November 2010 . 
2a)M This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 
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1 .|EI Certified copies of the priority documents have been received. 
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DETAILED ACTION 

1. Claims 1-10 are pending. 

Response to Amendment 

2. The declaration filed on 1 1/10/2010 under 37 CFR 1.131 has been considered 
but is ineffective to overcome the applied prior art reference. 

3. The evidence submitted is insufficient to establish a conception of the invention 
prior to the effective date of the Boland reference. While conception is the mental part 
of the inventive act, it must be capable of proof, such as by demonstrative evidence or 
by a complete disclosure to another. Conception is more than a vague idea of how to 
solve a problem. The requisite means themselves and their interaction must also be 
comprehended. See Mergenthaler v. Scudder, 1897 CD. 724, 81 O.G. 1417 (D.C. Cir. 
1897). In this case, Applicants have presented two different exhibits, one directed to 
modeling and layered manufacturing fabrication of heterogeneous objects including 
Boolean algorithms, and the other directed to pictures or drawings of multi-nozzle 
printers. There is no nexus between the two teachings: either from the two exhibits 
themselves, or from declarant's statement . Such a nexus is required by the claimed 
invention. The exhibits, as presented and as explained are unrelated to each other. 
Furthermore, the inventions recited in claims 3-9 are simply not disclosed by any 
combination of the two exhibits. 

4. The evidence submitted is insufficient to establish a reduction to practice of the 
invention in this country or a NAFTA or WTO member country prior to the effective date 
of the Boland reference, for the same reasons. 
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5. The declaration is also deficient because it is not signed by all inventors. 

6. It is unclear why Applicants refer to an unpublished manuscript, wherein said 
manuscript corresponds, at least in relevant part, to the inventor's 2000 paper, 
submitted with the simultaneously filed information disclosure statement of 11/1 0/201 0. 
Statements regarding the unpublished manuscript are therefore taken as admission with 
respect to the submitted 2000 paper. In other words, the paper discloses all aspects of 
the claimed invention except for a teaching of multi-nozzle ink jet printers, as per the 
declaration. 

Information Disclosure Statement 

7. Applicants are kindly requested to provide the following papers by the inventor: 

Darling, A., Sun, W. and Subbaraman, G., "BioModeling Assisted Three- 
Dimensional Organ Printing", Biomedical Engineering: Recent 
Developments: Editor, J. Vossoughi, 2002 Medical and Engineering 
Publishers, Inc., Sept., 2002, pp. 237-238. 

Lau, W., Bradbury, T . , Youssef, A., Gaylo, C, Sun, W. and Lau, A., 
"XML Representation and Process Algorithm for Layered Manufacturing of 
Heterogeneous Objects", Proceedings of 13rd Solid Freeform Fabrication 
Symposium, Austin, TX, August 5-8, 2002, pp. 255-266. 

D'Costa, D., Dimovski, S., Lin, F . , El-Raghy, A., Barsoum, M. and Sun, 
W., "Three-Dimensional Printing of Layered Machinable Ductile 
Carbide," Proceedings of Eleventh Solid Freeform Fabrication 
Symposium, University of Texas, Austin, TX, August 7-9, 2000. 
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Hu, X., Jiang, T . , Lin., F. and Sun, W., "Reasoning Boolean Operation 
for Modeling, Simulation and Freeform Fabrication of Heterogeneous 
Objects," Proceedings of Eleventh Solid Freeform Fabrication 
Symposium, University of Texas Austin, August 7-9, 2000. 

Jiang, T . , Lin, F., Kaltman, S. and Sun, W., "Anatomical Modeling and 
Rapid Prototyping Assisted Surgical Reconstruction," Proceedings of 
the Eleventh Solid Freeform Fabrication Symposium, University of Texas 
Austin, August 7-9, 2000. 

Lin, F., Sun, W. and Yan, Y., "A Mathematical Description of Layered 
Manufacturing Fabrication," Proceedings of the 10th Solid Freeform 
Fabrication Symposium, Austin, TX, August 9-11, 1999, pp. 139 - 146. 

Sun, W. and Lau, A., "A Knowledge-enriched CAD Modeling and Solid 
Free-form Realization for Heterogeneous Material Structures," 
Proceedings of the Seventh International Conference on Rapid 
Prototyping, San Francisco, CA, March 31 - April 3, 1997, pp. 79 - 87. 

Applicants are reminded of their duty to disclose information material to patentability 
under the provisions of 37 CFR 1 .56. The Examiner considers the listed references very 
material and relevant . 

Claim Interpretation 

8. The following interpretations are noted: Claims 5, 7-8 are process claims, not 
product-by-process claims; they are directed to intended use and therefore are provided 
no patentable weight; Claim 10: "for simultaneously depositing specified hydrogels with 
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different viscosities" refers to intended use -no patentable weight. The claims are 
directed to a multi-nozzle biopolymer deposition apparatus, " thereby constructing a 
scaffold from the designed scaffold modef also refers to intended use and is therefore 
provided no patentable weight.). 



Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

1 0. Claims 1 -1 0 are rejected under 35 U.S.C. 1 02(e) as clearly anticipated by Boland 
et al. (US 7,051,654). 

11. Boland discloses: 

1. A process for manufacturing complex parts and devices comprising: 

(a) utilizing a CAD environment to design a part or device to be created and 

(b) converting the CAD designed part or device into a heterogeneous 
material and multi-part assembly model which can be used for multi-nozzle 
printing; and 



Col. 14: 
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Using the techniques ttescnbed aix>ve s it iaas been dis- 
covered that cells may fee printed onto a s ub strate and remain 
viable. However, not only does the present invention provide 
a mechanism for ensuring cell survival, it also provides the 

in s ta::ce. tie _r "I'tkJn^te^Tnr.'v V; *«\nrle oi c niplex and 
have a shape that is regular or Irregular: In lad'TOTo the 
control provided by & present inventio n, there is essen- 

V; tisily no Emit on ike patterns o " 

" prii tM.accoming,bil4 present 



Regprdles-s of Lie pane"! ai;<.\ der^r** selected 
present invention |^^^^^^^^^^|o^^^^^to^ ^^^^ ^^^^|p 

t™l tecMqiies for pintkg cells that involve contact- 
deposiitlnii the present :^ i 'eiiticn pro\ iid.es 3 preci se-, m ell- 

controlled method of pdntingthat does not rabatenaaily risk 
contamsn&iion The noa-co.iuc; jxik-jei printing echniqiias 
employed in the preset invention aisc aixw for better 20 
control Than previously lealked wlim depositing viable cells 
onto a substrate. Generally speaking, any well-known rak-jet 
pnnSsiii.iSj ^Qii.trc tsciio.it^:QS m3.y be n ihzsd m tlie present 
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Rfifemag to FIG. for instance, a Mock diagram of one 
embodiment of a oootrol system thst aay be used m. lbs- 
psesent invention Is shown. As shown, the system includes 
^ feif oompuler 50$ ami an mk-jet piiMer 10$ (FIG, 1), la 
&e host computer 500, the exchange of various data and 3.5 
control are generally psfenaed between an OS {Operating 
S> .to 1 wn ^ .^ r , ^ > 1 ote^g .. j«2 t t : pcratcs on 
the OS 501. Fr,n: ».<t ^ J b between thaOSgOl, the 

iem^^'ne pflriter ii U' t^up tH^ printer driver 503, The 40 
present Invention is by no means limited to any particular 
printer driver because, as is well known tc those skilled in 
tite art, numerous, types of pointer drivers may accomplish 
tbe same fimsflons desked In. the present amvenfen. 

If Hie flow of data in the process of printing out cell 45 
composition(s) from the printer 100 is generally described 
below. Typically^. i a user first i inputs i the i ,desired i cell i density 
and patterg into th e application sofr>var e iii 502 . These data 
signals are" then sent to the printer driver 503. The printer 
driver 503 performs processing for the received signals, and 50 
also generally converts them into binary signals. The printer 
driver 503 sends these signals to the interface, in the host 
computer 590, which is used lor the printer 100 or the 
interface for a file storage unit or the like. The signals are 
then sent as output to the interface for the printer 100. and 55 
the data signals are sent t o controller software 601 in the 
printer 100. Matching between the set print mode and a 
printer head 110 is checked. Thereafter, the print data is 
transferred to engine software 602. In this case, the engine 
software 602 interprets the received data as data indicating so 
the print mode and the data structure designated by the 
controller software 601 ^co nverts the print data m into M di s- 
charae nul ses^ to i the printer head 110 . With 

tills operation, cell composition(s) are discharged from the 
printer head 11 0 . The ID information of the printer head 11 0, 65 
the ID information of each cell composition reservoir, etc.. 
are sent to the engine software 602. On the basis of these 



(c) printing the designed part or device using multiple, different, 
specialized nozzles. 
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ink-jet printing system may be incorgoraied for use in the 
is plSStmvSSSl Oc-j'et prSters are typically either 
"DOD" (Drop-On-Demaiid) or Continuous" ink-jet print- 
ers,. In a continuous ink^jet printer, a stream of fluid con- 

2 Id addition, various ink- jet printers used to print layers on 
plastic pans (known as "rapid prototyping**) may also fee 

40 aaaped lor use: mike present ...teentida . One example of 
such a printer is the ModelMaker II™ printer available from. 
Solidscape, Inc. (formerly "Sanders -Prototype, Inc."). The 
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^ In the illustrated embodiment, the deposition portion 133 
Includes a housing 137 into which a fluid flows. To facilitate 

20 deposition accuracy, the housing 137 may have a conical 
shape so the diameter of the housing 137 is about 4 milli- 
meters at the top portion and about 2 millimeters at the 
bottom portion. From the housing, 137. the fluid then flows 
to a hollow needle or robe 139, XJie.g|ge...o£ 

25 o^erii^o^ substrate, the printing 

pattern... and. other factors, However, it is generally desired 
that the needle 139 is large enough, to allow any particulates 
to pass therethrough without substantial sticking or 
clogging, but small enough to provide the desired, deposition 

30 accuracy. For example, in one embodiment the needle 139 is 
a 30-gauge needle that, allows cells up to about 100 
micrometers in diameter to pass therethrough without sub- 
stantial sticking or clogging. Of course, smaller and larger 
needles 139 are also contemplated, iujthe^^ 

35 For instance, in some embodiments, cells having diameters 
of up to several hundred micrometers (e.g., cell aggregates) 
may be printed in accordance with the present invention. 



Col. 15: 

Regardless of t&e pafteis aadfor density selected, the 
present invention ^^^^Olze^sil^s^^^^ltec^^g^^: 
ensws that the deaiSKK ^ 
items! techniques for printing cells that involve contact- 
deposition, the present invention provides a precise, weil- 
contToikd method of printing that does not substantially risk 
eomtamr:. :m Trs non-coatact, ink-jet printing ti^hniques 
employed in 111 p^^S*^vla^Mslso^flow icr oetter 2D 
control than ?rev.cas,y realized when depositing viable cells 
onto a st&strate Generally speaking ^ r- well know i ink je 
printing control technique may be utilized in the present 
invention, For^n.^ 

ric substrate the volt* del wry to Ms printer etc. 
Some suitable ink- j et priming control techniques that ma\ 
be adapted tor use in me present invention are described ia 
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Referring to FIG, 8, for isMtsnce. & block iiagram of on* 
embodiment of a control system that may be used in Hie 
present invention is- shown, As shown, the system includes 
s k&i computer 510 and an Inkjet pimkar 10€ (FIG, I), la 
the nosf combiner 588, the •exchange of various data and 3.5 
control are generally psrlbrmed between an OS (Operating 
System) ftnf, 1^^^'.i1^^^^^gu^u t ^ on 
fie 501. Pro. oil sis exchanged :s^cc.i the 581 *>>e 
applicaaon software ana I grmter driver 8fTO 
seW l ^ l tt ; fmiter^ IIO"'lliro'^ l me' printer "driver 503, The 40 
present invention is by m means limited to any particular 
pmitei driver because, is well .avcv-ti Lc Lie ?e s^Jed ,,1 
the art numerous- types of printer driven rosy accomplish 
the seme functions desired, in the present invention. 

2 The flow of data in the process of printing out cell 45 
composition(s) from the printer 100 is generally described 
below. Typically, a user first inputs the desired cell density 
and pattern into th e application software 502 , These data 
signals are then sent to the printer driver 503 . The printer 
driver 503 performs processing for the received signals, and 50 
also generally converts them into binary signals. The printer 
driver 503 sends these signals to the interface, in the host 
computer 500, which is used for the printer 100 or the 
mterface for a file storage unit or the like. The signals are 
then sent as output to the interface for the printer 100, and 55 
the data signals are sent t o controller software 601 in the 
printer 100. Matching between the set print mode and a 
printer head 110 is checked. Thereafter, the print data is 
transferred to engine software 602. In this case, the engine 
software 602 interprets the received data as data indicating 60 
the print mode and the data structure designated by the 
controller software 6 Q l LilLLL C^nverts the print data into dis- 

cliarge^ with 

this operation, cell composition(s) are discharged from the 
printer head 11 0, The ID information of the printer head 110. 65 
the ID information of each cell composition reservoir, etc.. 
are sent to the engine software 602. On the basis of these 
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A modified Canon g Bubble Jet 2100 printer was used to 
print the bacteria cells onto the coverslip substrate. The 
Canon® printer was modified by removing the rubber rolls 
and removing the center springs, and tightening the remain- 
ing springs designed to advance paper. 



Microsoft PowerPoint software was used to edit a linear 
colony array pattern with a 2 drops per millimeter density 
and 0.13 pt weight (Microsoft® PowerPoint™). A black 
ink-jet cartridge was emptied of its contents, thoroughly 55 
cleaned with a 100% ethanol solution, rinsed using auto- 
claved water, and dried in a sterilized hood. Thereafter, the 
cartridge was filled with 1 milliliter of a bacterial printing 
suspension. 



A modified BPS DeskJet 55QC printer was used to print 
the bacteria cells onto the microscope slide substrate. The 
HP® printer was modified with gear mount pillars having 
closer tolerances, which was accomplished by adding a 
horizontal support, changing, the transistor in the circuit to 
one with higher amplification, and re-entering the horizontal 
position encoder. Both printers utilized a printer driver to 
allow different viscosities of solutions to be printed. The 
printer drivers constantly adjusted the voltages to the 
nozzles to account for different impedances of the solutions, 
thus allowing, the appropriate amount of solution to be 
dispensed. The printer drivers are available for download at 
the following website: http://130.127. 152 24, 



2 . The process of claim 1 further comprising using Boolean, scaling, 
smoothing, mirroring, to modify the CAD design prior to conversion into a 
heterogeneous material and multi-part assembly model. 
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30 



Using tee techniques described above, it lias item dis- 
covered that cells may fee printed onto a substrate and remain 
viable.. However, not only does the pretest invention, provide 
a mechanism for ensuring cell survival It also provides the 
afeiBtv j o easily, quickly and inexpensively manipulate the 
types I oY.E.a^ fee printed. For 

instance, the printed patterns may fee simple or complex, and 
have a slSp^ mat Is regiilar or irregular in. lact, 3le to the 
: SSoFf 'rSHSBTBy the present inventions there is essen- 
tiall y no limit on the patterns or shapes capable of feei ng 
pdntm aceommg : to '"me present invention. ™ 



RdEemng to FIG. 8, for Mttae s a Mock diagram of one 
embodiment of a cootol system, fkit may fee used in the 
present invention, is shown. As shown, tie system tjuclmfe 
& :bo®t computer 5(W and an kk-jet printer IN (FIG, 1), In 
the host compute? SOCK the exeh&nge of virions data and 55 
control are genemlly pedbnned between an. OS (Operating 
System) £0 1 .find ar m ligation &atea|f...gf j . cpsrates on 
the OS 501. Fr nt data is ^hinged se w een the OS ill, Ike 
plication soitware *Ui, «:o I TOaW^T^ ang g 
sent to tnc printer iw tnrough the printer driver 5©3, Hie 40 
present invention is by no means limited to any particular 
printer sfover becmise, m is -well known to those skilled in 
the £it t iTLLniercu; s types c : printer drivers may acconiphsd. 
tne siiine frnct-cn!* ccsirec in me present in^'etiticn. 
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3. The process of claim 1 wherein in step (a) data taken from MRI, CT or 
other patient specific data is imported into the CAD environment to design 
the part or device to be created. Col. 16: 

The techniques for printing viable cells in accordance 
55 with the present invention may be employed in a wide 
variety of applications. One such application is the forma- 
tion of genomic and protein expression libraries. For 
instance, these libraries typically require high throughput 
screening of thousands of bacteria cells to identify specific 
60 DNA sequences, investigate gene expression, and/or search 
for differeatiall y expre ssed genes . Patterns of bacteria cells 
may also be printed according to the present invention to 
build biosensors, such as to monitor environmental compo- 
nents and detect toxicological contamination. In addition, 
65 artificial chromosome libraries and other cell -based sensors 
may also be formed. The present invention may also be 
employed in tissue engineering and even organ production. 

4 . The process of claim 1 wherein a biomimetic and non-biomimetic feature is 
designed into the part or device. 

(Note that plainly stated biomimetics refers to human-made processes, 
substances, devices, or systems that imitate nature (mimetic: Late Latin 
mimeticus , from Greek mimetikos , from mimeisthai to imitate, from mimos mime; 
from Gk. Bio- , comb, form of bios "life, course or way of living") . The non- 
biomimetic scaffold is used to grow the biomemtic (cells/organ) portion.) 

In this context, see col. 10: 

25 Besides gels, other support compounds may also be 
utilized, in the present invention, rri ^|r|^|||^lar matrix 
Iglogg, fo r example, may be combined with, support gels to 
SpSlSze or runcticniaJize the gel. One or m&RT^wfh 
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^ The manner in which the support compound and/or cells 
EM.,m? to a su ^ strate ma Y generally vary. For 
instance, FIG, 4 is a schematic illustration of one embodi- 
ment in which layers are deposited onto a substrate 216 

55 using the printer 100 of FIG. 1 . Initially, the substrate 216 is 
supplied at an end 211 of the feed mechanism 114 (FIG. 1). 
The wheels 135 of the feed mechanism 114 rotate clockwise, 
so that the substrate 216 is moved closer to the printer head 
110. After reaching the desired position, the wheels 135 stop 

so so that the printer head 110 is positioned to deposit the fluids 
at the desired location. In this embodiment, t^ee n fluj ds ii (the v 
same or differen t) are supplied from reservoir(s) (not shown) 
to nozzles 210. 212, and 214 of the printer head 110. The 
printer head 110 may make multiple passes over the sub- 

65 strate 216. For instance, in one embodiment, the printer head 
110 moves back and forth in the -x direction to make 
multiple passes over the substrate 216 as it rests on the feed 

5. The process of claim 1 wherein the part or device comprises a tissue 
engineering device and printing in step (c) involves direct deposition of 
cells or biological factors. 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided; limitation "d" is not 
considered in view of the ambiguity and Applicant's silence on this issue. 
Regardless, Boland teaches both direct and non-direct contact. See title: 
"Ink-jet printing of viable cells"). Col. 17: 

A modified HP® DeskJet 5S0C printer was U;S^ to. .print 
the bacteria cells onto the microscope slide substrate.. The 40 
HP® printer was modified with gear mount pillars having 
closer tolerances, which was accomplished by adding, a 
horizontal support, changing, the transistor in the circuit to 
one with higher amplification, and re-entering the horizontal 
position encoder. Both printers utilized a printer driver to 4S 
allow different viscosities of solutions to be printed. The 
printer drivers constantly adjusted the voltages to the 
nozzles to account for different impedances of the solutions, 
thus allowing the appropriate amount of solution to be 
dispensed, The printer drivers are available for download at so 
the following website: http://130.127152.24. 
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The techniques for printing viable cells in accordance 
55 with the present invention may be employed in a wide 

variety of applications. One such application is the forma- 

tion of genomic and prote jn iii ex pressi on ii |ihr^es. For 

instance, these libraries typically require high throughput 

screening of thousands of bacteria cells to identify specific 
60 DNA sequences, investigate gene expression, and/or sea rch 

ffo&ffere^ Patterns of bacteria cells 

may also be printed according to the present invention to 

build biosensors, such as to monitor environmental compo- 
nents and detect toxicological contamination. In addition. 
65 artificial chromosome libraries and other cell -based sensors 

may also be formed. The present invention may also be 

employed m tissue engkieering and even organ production. 

Col. 17: 

A modified Canon® Bubble Jet 2100 printer was used to 
print the bacteria ceils onto the coverslip substrate. The 35 
Canon® printer was modified by removing the rubber rolls 
and removing the center springs, and tightening the remain- 
ing springs designed to advance paper. 

Boland also discloses that direct contact was standard in the art, and that non-direct has 

certain advantages: Col. 15: 

lisgsidkss of Ifoe pattern and/or density selected, the 
present invention may jagte 

ensure that the desirec iesul:$ are a:hie\ed Unlike convesi- ]5 
tional techniques, for printing cells that involve coatact- 
deposltiQE, the present invention provides a precise, well- 
coatrolted ciarhi i ri pr^targthat does not substa tit Al\ - k 
contamination. The non-ccatact ; ink-iet printin g techniqi^s 
employed in. t^ ra pK^tb"'M^tK>a8!s^l!ow & better w 
control :Li.n prevk mly realized when depositing viable cells 
onto a si jstrat Generally speaking we l-Li^wi Ink jet 
print - 7 control techi que ma) be mil zsd n_ t.v pif^eit 
invention Fj?r insnmce, a printer driverjnay be used to 

S \e i:ik;| et prmt2i3g contro l teclmlQues that ma> 

beaXpted'i^r 'as peser.t invention are described in 
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6. The process of claim 5 wherein direct cell deposition improves 
histological accuracy, cell ratios, and spatial patterning of cells in the 
part or device. 

(The limitation is directed to a subjective test and furthermore refers to an 
intended purpose. However, the consequence appears to be an inherent result 
of the cause - the direct deposition) 

7 . The process of claim 1 wherein the part or device produced comprises an 
artificial organ, a tissue scaffold, an artificial vasculature or channel 
system, or a sample for cytotoxicity testing. 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided). 

8. The process of claim 1 wherein the part or device produced comprises a 
biochip, biosensor, bionic, cybernetic, mechanoactive, or a bioactive tissue 
scaffold. 

(intended use for the process. These are process claims, not product-by- 
process claims. No patentable weight provided) . 

9. The process of claim 1 wherein the part or device is used in drug 
delivery . 

(Intended use - no patentable weight provided. The claims are directed to a 
process for manufacturing complex parts and devices . 

10. A multi-nozzle biopolymer deposition apparatus comprising: 

(a) a data processing system which processes a designed scaffold model 
and converts it into a layered process tool path; 

(see limitations a, b, of claim 1) 



(b) a motion control system driven by the layered process tool path: 
(see limitations a, b, of claim 1) 



(c) a material delivery system comprising multiple nozzles of different types 
and sizes for simultaneously depositing specified hydrogels with different 
viscosities thereby constructing a scaffold from the designed scaffold model. 

( " for simultaneously depositing specified hydrogels with different viscosities" 

refers to intended use - no patentable weight. The claims are directed to a multi-nozzle 
biopolymer deposition apparatus/ Thereby constructing a scaffold from the designed 
scaffold model' also refers to intended use and is therefore provided no patentable 
weight.) 



See fig. 2: 
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Regardless, see Col. 17: 

position encoder. Both printers utilized a printer driver to 
allow different v iscp siti es of solutions to be printed. The 
printer drivers constantly adjusted the voltages to the 
nozzles to account for different impedances of the solutions, 
thus allowing the appropriate amount of solution to he 
dispensed. The printer drivers are available for download at 
the following website: http://130J27.152.24. 



As for scaffolds, see col. 10: 

2s Besides gels, other support compounds may also be 
utilized, in the present invention, intracellular matrix 
aniio^s^ fo r example, may be combined via sur-port gels to 
o]3tfm^ze" :: ^ gel. One or more growth 
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^ The manner in which the support compound and/or cells 
may be dep o si ted onto a substrate may generally vary. For 
instance, FIG. 4 is a schematic illustration of one embodi- 
ment in which layers are deposited onto a substrate 216 

55 using the printer 100 of FIG. 1. Initially, the substrate 216 is 
supplied at an end 211 of the feed mechanism 114 (FIG, 1). 
The wheels 135 of the feed mechanism 114 rotate clockwise, 
so that the substrate 216 is moved closer to the printer head 
110. After reaching the desired position, the wheels 135 stop 

so so that the printer head 110 is positioned to deposit the fluids 
at the desired location. In this embodiment, three fluids (the 
same or differen t) are supplied from reservoir(s) (not shown) 
to nozzles 210. 212, and 214 of the printer head 110. The 
printer head 110 may make multiple passes over the sub- 

65 strate 216, For instance, in one embodiment, the printer head 
110 moves back and forth in the -x direction to make 
multiple passes over the substrate 216 as it rests on the feed 



Claim Rejections - 35 USC §103 

1 2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 1 48 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 4. Claims 1 -1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Hu 
et al. (IDS, 1 1/1 0/201 0) in view of Sun et al. (Computer Methods and Programs in 
Biomedicine 67 (2002) 85-103), and Applicant's statements in the affidavit of 
11/10/2010. 

1 5. Applicants state in the declaration: 
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(exhibit 'B' only shows multi-nozzle printers. It is silent on simultaneous 
deposition and other features) 

1 6. The Hu reference discloses the same teaching as the unpublished manuscript 
and was published three years prior to the filing date. 

1 7. Hu does not disclose the multi-nozzle printer, as per exhibit 'B'. 

1 8. Sun et al. disclose (pg. 93. col. 2) that multi-nozzle ink jet printers are commonly 
used (the motivation to combine) in rapid prototyping processes: 

Three-dimensional printing (3-DP), creates models by spraying 
liquid binder through ink-jet printer nozzles on to a layer of 
metallic or ceramic precursor powder. 

This is in the context of pg. 85, col. 1 : 

Tissue engineering, the science and engineering of creating 
functional tissues and organs for transplantation, integrates a 
variety of scientific disciplines to produce physiologic 
'replacement parts' for the development of viable substitutes, 
which restore, maintain or improve the function of human tissues 
[1-8]. The principles of tissue engineering is that tissues can 
be isolated from a patient, expanded in tissue culture and seeded 
into a scaffold prepared from a specific building material to 
form a scaffold guided three-dimensional (3-D) tissue [9] . 

Response to Arguments 

19. Applicant's arguments, filed 1 1/10/2010, have been carefully considered and are 
not persuasive. 

20. The 13J. affidavit (1 1/10/2010) is not persuasive as explained. Applicant's other 
arguments have been addressed in the rejections applied above. 
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Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- Landers et al. (of record; IDS of 10/26/2007) discloses: 

Desktop manufacturing of complex objects, prototypes 
and biomedical scaffolds by means of computer-assisted 
design combined with computer-guided 3D plotting of 
polymers and reactive oligomers 

Applicant's submission of an information disclosure statement under 37 CFR 
1 .97(c) with the fee set forth in 37 CFR 1 .17(p) on 1 1/10/2010 prompted the new 
ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION IS 
MADE FINAL. See MPEP § 609.04(b). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hugh Jones whose telephone number is (571) 272- 
3781 . The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamini Shah can be reached on (571) 272-2279. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Hugh Jones/ 

Primary Examiner, Art Unit 2128 



